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Description 

[0001] The present invention relates to method and 
apparatus for releasably connecting a wireline to a 
downhole tool. More particularly, the present invention 5 
relates to wireline connections for cable heads and more 
particularly to a release for releasing the wireline from 
the cable head. 

[0002] Wireline operations are carried out in oil and 
gas wells for conveying tools downhole in the well. A 
wide variety of downhole tools may be supported on a 
wireline including tools to perform logging, setting and 
retrieving operations. The tools typically comprise a 
combination of different tubular members threaded to- 
gether to form a working unit which is manipulated from 
the surface via the wireline. Although tools may be con- 
veyed downhole on a tubing string which can withstand 
substantially higher extraction forces than a wireline, of- 
tentimes a wireline is preferred because it saves sub- 
stantial rig time in conveying tools downhole and posi- 
tioning them within the well. A release is typically pro- 
vided at the cable head, which connects the tools to the 
wireline, to permit the wireline to be disconnected from 
the tools such as when the tools become stuck down- 
hole. 

[0003] The safe pull of the wireline is a pull which does 
not exceed one-half the breaking strength of the wire- 
line. When a tension is placed on the wireline which is 
over 50% of its break point, then problems begin to oc- 
cur with the electrical conductors In the wireline. Also, 
there is the danger of breaking the wireline. 
[0004] A typical wireline release is the use of a me- 
chanical weak point in the connection between the wire- 
line and the cable head. Typically, this is a metal mem- 
ber which is designed to break upon a predetermined 
pull on the wireline. A safety margin is also required for 
the mechanical weak point and typically equals 66% of 
the amount of predetermined pull required to break the 
weak point and achieve a mechanical release. The cor- 
rect conventional mechanical weak point must be cal- 
culated and installed prior to running the cable head and 
tools into the borehole on the wireline. 
[0005] Thus, there are two limitations in using the typ- 
ical conventional mechanical weak point release, one is 
the strength of the wireline itself and the other is the 
strength of the mechanical weak point. Assuming the 
cable head is located at the bottom of the borehole, the 
safe pull of the wireline is the lesser of 50% of the break- 
ing strength of the wireline or 66% of the strength of the 
mechanical weak point plus the weight of the wireline 
suspended in the well. For example, assuming a 20,000 
foot well, and a wireline having a break point of 22,000 
pounds and a weight of 300 pounds per foot, the safe 
pull for the wireline is 11,000 pounds and the weight of 
the wireline will be approximately 6,000 pounds. Also, 
assuming the mechanical weak point is set at 5,000 
pounds, then the safe point of the mechanical weak 
point is 66% of 5,000 or approximately 3,300 pounds. 
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Thus, the limitation on the amount of pull which can be 
placed on the wireline is 9,300 pounds, i.e. 6,000 
pounds for the weight of the wireline and 3,300 pounds 
for the safe pull of the mechanical weak point. In this 
example, the maximum pull, i.e. safe pull, on the wireline 
can be only 9,300 pounds. This example is over simpli- 
fied because the friction of the system was not taken 
into account In particular, if the cable head and tools 
are in a deviated hole, there may be a pull of 9,300 
pounds at the surface with only 1,000 pounds being 
pulled on the cable head and tools because of friction 
on the wireline. 

[0006] Various other apparatus and methods have 
been provided for releasing the wireline from the cable 
head and tools. One prior art method of releasing the 
wireline includes the use of a spring set at a particular 
tension. Once the force on the spring is exceeded, the 
wireline is released. This release still requires that the 
amount of load required to release the wireline be pre- 
determined prior to lowering the cable head into the well. 
If the spring tension is exceeded, there can be a prema- 
ture release of the cable head. 
[0007] Another type of prior art release relies primarily 
on shear pins. Since wireline has fairly low tensile ca- 
pabilities with respect to tubing, the shear screw or 
screws used in the prior art require a fairly low shear 
rating. This low shear rating was necessary to prevent 
damage to the wireline from excessive tensile stress 
should the downhole tool become stuck in the wellbore. 
Problems are encountered with shear screws having a 
low failure point because they are exposed to various 
cyclical forces which tend to affect their ultimate shear 
rating. The shear screws are exposed to fluids in the 
well which over time can affect the inherent strength of 
the shear screws or pins making them susceptible to fail- 
ure at stresses below their rated failure point. Unexpect- 
ed release can significantly delay operations, thereby 
costing significant sums. An unexpected release can al- 
so result in the loss of downhole tools and in extreme 
cases can cause severe damage to the wellbore which 
requires substantial time and money to repair. 
[0008] It is not unusual for the cable head and tools 
to become stuck as they are being retrieved from the 
well. For example, where the pressure in the borehole 
is greater than the pressure in the formation, the drilling 
fluids tend to cake on the interior of the casing causing 
the tool to become lodged as it is retrieved. Further, the 
longer that the cable head and tool are stuck, the more 
difficult the retrieval becomes. Thus, it is desirable to re- 
move the cable head and tools as soon as possible and 
this may be best accomplished if a high tension may be 
placed on the wireline. However, where a mechanical 
type release is used requiring the setting of the safe pull 
at the surface prior to lowering into the well, the amount 
of pull which can be applied to the wireline is limited to 
the safe pull of the release mechanism. Because the 
mechanical release has been set at a low value to insure 
that the wireline can be detached from the cable head 
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at the deepest portion of the well without exceeding the 
maximum safe pull on the wireline, and because the 
length of the wireline has been reduced since the wire- 
line may now be at a higher elevation within the bore- 
hole, only a limited amount of the safe tensile load of the 
wireline may be used to dislodge the cable head and 
tools. Any greater pull may break the mechanical re- 
lease and prematurely release the cable head and tool. 
Thus, it is desirable to have available the maximum 
amount of pull possible for retrieving the cable head and 
tool. Further, once the cable head becomes stuck using 
a conventional mechanical release, the amount of safe 
pull must be calculated based on the depth of the cable 
head in the well. 

[0009] Using the conventional mechanical release, a 
high tension must be placed on the cable to exceed the 
tensile strength and break the weak point. Upon break- 
ing the mechanical release, a large shock is imparted to 
the cable head because of the large tension on the wire- 
line. For example, when the cable head is stuck, the op- 
erator will fish for the tool with the wireline left in the hole. 
The operator lowers a grapple which grabs the top of 
the cable head or the tool body. Once the tools are 
grabbed, the operator wants to release the wireline and 
remove it from the hole. This makes it a lot easier to pull 
the tools and pipe out of the well. Thus, the operator 
places a large tension on the wireline to activate the me- 
chanical release. 

[001 0] Other apparatus and methods are used which 
do not require a mechanical break point setting. One 
method includes attaching at the surface a cutter tool 
which slides down the wireline cutting the wireline on 
impact at the connection of the wireline to the cable 
head. However, time is lost when attaching such a cutter 
tool since the blowout preventer has to be sealed across 
the wire to hold back well pressure while the tool is at- 
tached to the wireline. Another disadvantage is that the 
cutter tool may cut the wire prematurely if it hits a re- 
striction on its way downhole. 

[0011] Another type of prior art release includes the 
use of bore which are exploded to disconnected the 
wireline from the cable head. Explosive bolts have the 
advantage of allowing the application of tension on the 
wireline up to the amount of safe pull permitted for the 
wireline. However, one disadvantage in that once the 
signal to detonate the explosive bolts has been send 
from the surface, the detonation cannot be terminated. 
There are concerns that the explosive bolts will prema- 
turely detonate accidentally releasing the cable head 
from the wireline. Further, many safety concerns arise 
in using explosive bolts. A dangerous material must be 
used for exploding the bolts and thus requires an explo- 
sive device to be housed within the cable head. Also, 
there are safety issues in storing a cable head having 
an explosive device. Such a release system requires 
that many safety devices be used to ensure that ade- 
quate safety is provided. 

[0012] In yet still another prior art release (see GB-A- 



2263119, EP-A-686753), a spring loaded piston is used 
which can be activated by pressuring up the wellbore 
and applying the pressure to the piston. However, the 
release can be prematurely activated by encountering 
5 a higher pressure downhole. In particular, the deeper 
the cable head is lowered into the well, the higher the 
borehole pressure. 

[0013] In another prior art apparatus, the cable head 
includes a plurality of full diameter sections with one of 

10 the section being released. However, a full diameter tu- 
bular member is more difficult to retrieve from the well. 
[0014] Major problems occur if the cable head and 
tool sget stuck in the well and the wireline breaks upon 
pulling on the wireline with too much tension. Breaking 

15 the wireline and dropping the wireline in the well greatly 
complicates the fishing operation to retrieve the tools. 
[0015] US 4,997,384 describes a wet connector for 
latchingly connecting an electric cable between surface 
equipment and a previously installed electrically pow- 

20 ered tool in a well. WO 94/21883 describes a heat acti- 
vated safety fuse for use in a wellbore. 
[001 6] The present invention overcomes the deficien- 
cies of the prior art. 

[0017] According to one aspect of the invention there 
25 is provided apparatus connecting a wireline to a down- 
hole tool comprising: a connector adapted to connect 
the downhole tool to the wireline, the connector having 
a connected position connecting the wireline to the 
downhole tool and an unconnected position releasing 
30 the wireline from the downhole tool; and a non-explosive 
release means for maintaining the connector in said 
connected position and for actuating the connector to 
said unconnected position to release the wireline from 
the downhole tool, said release means being activatable 
35 electrically by the wireline. 

[001 8] The connector may be any form of connecting 
means suitable for connecting the wireline to the down- 
hole tool. 

[0019] According to another aspect of the invention 
40 there is provided a method of releasing a wireline from 
a downhole tool, comprising: running the wireline and 
the downhole tool into a well, the wireline and the down- 
hole tool being connected by a non-explosive release 
mechanism; and activating the non-explosive release 
45 mechanism with an electrical signal to release the wire- 
line from the downhole tool. 

[0020] According to another aspect of the invention 
there is provided an apparatus for releasably connecting 
a wireline to a downhole tool for raising and lowering the 

50 downhole tool within a well comprising: a connector hav- 
ing a first portion adapted for connection to the down- 
hole tool and a second portion adapted for connection 
to the wireline, the connector having a connected posi- 
tion connecting said first and second portions and an 

55 unconnected position releasing said first and second 
portions and a non-explosive release means disposed 
on said connector and said first and second portions in 
said connected position, said non-explosive release 
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adapted to be electrically connected to the wireline, said 
release electrically activated by the wireline to actuate 
said connector to said unconnected position releasing 
said first and second portions; said second portion hav- 
ing a substantially smaller radial dimensions than said 
downhole tool. 

[0021] According to another aspect of the invention 
there is provided an apparatus for releasably connecting 
a wireline to a downhole tool, comprising: connector 
means for connecting the downhole tool to the wireline, 
said connector means having a connected position con- 
necting the wireline to the downhole tool and an uncon- 
nected position releasing the wireline from the downhole 
tool; and release means being non-explosive for main- 
taining said connector in said connected position and 
for actuating said connector means to said unconnected 
position for releasing the wireline from the downhole 
tool, said release means being activated electrically by 
the wireline. 

[0022] According to another aspect of the invention 
there is provided an apparatus for releasably connecting 
a wireline to a downhole tool, comprising: a housing 
adapted for connection to the downhole tool; a connec- 
tor disposed in said housing and having a connected 
position connecting said housing with the wireline and 
a release position releasing the wireline from said hous- 
ing; a fusible material maintaining said connector in the 
connected position while said materials is in its solid 
state; and a heater for changing said fusible material to 
a fluid state and actuating said connector to said release 
position to disconnect the wireline from said housing. 
[0023] According to another aspect of the invention 
there is provided an apparatus for connecting a wireline 
cable to a cable head comprising: a tubular housing; a 
first member having a first bore with a chamber, said 
chamber forming an annular shoulder; a shaft extending 
into said first bore and chamber and having an enlarged 
diameter portion disposed within said chamber; a fusible 
material disposed about said shaft in said chamber be- 
tween said shoulder and said enlarged portion in a 
latched position; a second member disposed within said 
housing and having a second bore, said second bore 
forming an internal profile; said shaft extending through 
said second bore and having a releasable connector 
disposed on the end of said shaft; said releasable con- 
nector interacting with said internal profile in said 
latched position connecting the wireline to the housing 
and in an unlatched position releasing the wireline; and 
a heater disposed around said fusible material melting 
said fusible material and allowing said shaft to move 
said connector to said unlatched position. 
[0024] According to another aspect of the invention 
there is provided an apparatus, wherein the first portion 
is received within said second portion to facilitate said 
release within the well. 

According to another aspect of the invention there is pro- 
vided a method of releasing a wireline from a downhole 
tool, comprising: running a downhole tool into the well 



with a latch; connecting electrically a heater in the down- 
hole tool to the wireline; turning on the heater from the 
wireline to heat a fusible material; melting the fusible 
material allowing relative movement of said latch within 
5 said downhole tool; and releasing the wireline from the 
latch. 

[0025] According to another aspect of the invention 
there is provided a wireline method for use in a wellbore 
and incorporating a wireline having a releasing device 

10 which includes a latch mounted on the end of a shaft, 
the latch releasably connectable to said wireline, a ma- 
terial maintaining the shaft and thus the latch in a latched 
position and a heater for melting said material, said 
method comprising: connecting said releasing device to 

is said downhole tool and to said wireline; extending said 
wireline, with said releasing device and said downhole 
tool attached thereto, into the wellbore; and electrically 
activating the heater and heating the fusible material to 
allow said shaft to shift said latch to an unlatched posi- 

20 tion thereby operating the releasing device downhole. 
[0026] In an embodiment of the invention, the wireline 
release includes a shaft having one end releasably con- 
nected to the end of the wireline by a connector and be- 
ing held in the latched position by a fusible material ring. 

25 Upon activating heaters in the cable head from the sur- 
face via conductors in the wireline, the fusible material 
ring is melted allowing the shaft, under the tension of 
the wireline, to shift to an unlatched position whereby 
the connector releases the wireline from the shaft and 

30 cable head. The connector is a collet connector having 
a plurality of individual members which, in the latched 
position are biased into the connection with the end of 
the wireline and are then released upon being shifted to 
the unlatched position where the collets move to a dis- 

35 engaged position. 

[0027] One of the advantages of the release of the 
present invention is that the only limitation on the safe 
pull of the wireline is the breaking strength of the wire- 
line. No mechanical weak point is used having a prede- 

40 termined break strength. Thus, a much greater tension 
may be placed on the wireline from the surface to re- 
trieve a cable head and tools which have become stuck 
in the well. 

[0028] Another advantage of the release of the 
45 present invention is that it is not an automatic release 
and will only release the wireline upon command from 
the operator at the surface. Further, the release is reus- 
able. 

[0029] The apparatus according to the invention will 
so hereinafter be referred to as a cable head. 

[0030] The cable head of the present invention may 
provide redundant circuitry and conductor utilization to 
ensure the ability to heat the fusible material and acti- 
vate the release. Two latching relays are used to switch 
55 separate electrical lines to the heaters. Further, the 
heater may include two different heater coils and the 
wireline provides four conductors to power the heater 
coils. Also, the conductors may be isolated by diodes 
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from the heater coils to keep a shorted line from disa- 
bling one of the heaters. 

[0031] The cable head of the present invention also 
includes safeguards against accidental release. The 
use of the fusible material as release mechanism is sim- 
ple and safe. 

[0032] The cable head of the present invention has 
the further advantage of reduced shock upon release of 
the wireline as compared to shock caused by the break- 
ing of a convention weak point. The breaking strength 
of a convention mechanical weak point must be exceed- 
ed while the present invention only requires a minimum 
tension on the wireline to operate the release. 
[0033] Reference is now made to the accompanying 
drawings, in which: 

Figure 1 is a schematic view illustrating an embod- 
iment of a cable head according to the present in- 
vention disposed within the borehole of a well; 
Figures 2A-D are a cross-section of the cable head 
according to the present invention suspended by a 
wireline and supporting a string of tools; 
Figures 3A and B illustrate an electrical diagram 
showing an electric circuit for activating heaters; 
and 

Figures 4A and B illustrate the cable head accord- 
ing to the present invention in both the latched and 
unlatched positions. 

[0034] Referring initially to Figure 1, there is shown 
schematically a cable head 10 supported by a wireline 
12 from a rig 14 at the surface 16. The cable head 10 
supports a tool string 18 disposed adjacent a production 
zone 22 located, as for example, near the bottom 24 of 
borehole 20. The wireline 12 is disposed around one or 
more sheave wheels 26 to a wireline vehicle 28 having 
instrumentation well known in the art. 
[0035] The rig 14 includes a load cell (not shown) 
which determines the amount of pull on wireline 12 at 
the surface of the borehole 20. The instrumentation of 
wireline vehicle 28 includes a safety valve which con- 
trols the hydraulic pressure that drives the drum 29 on 
the wireline vehicle 28 which reels up the wireline 12. 
The safety valve is adjusted to a pressure such that the 
drum can only impart a small amount of tension to the 
wireline 1 2 over and above the tension necessary to re- 
trieve the wireline 12, cable head 10, and tool string 18 
from the borehole 20. The safety valve is typically set a 
few hundred pounds above the amount of desired safe 
pull on the wireline 12 such that once that limit is ex- 
ceeded, further pull on the wireline is prevented. 
[0036] Wireline 1 2, sometimes referred to as a cable, 
typically includes a plurality of electrical conductors ex- 
tending from the wireline vehicle 28 to the cable head 
10, all well known in the art. One such type of wireline 
12 includes an inner core of seven electrical conductors 
covered by an insulating wrap. An inner and outer steel 
annor sheath is then wrapped in a helix in opposite di- 



rections around the conductors. The electrical conduc- 
tors are used for communicating power and telemetry 
between the wireline vehicle 28 and tool string 18. 
[0037] Referring now to Figures 2A-D, wireline 12 is 
5 shown supporting cable head 10 which in turn thread- 
ingly supports tool string 1 8, such as logging, setting and 
retrieving tools, at its lower end. Cable head 1 0 includes 
an outer housing 30 made up of a connecting head 32, 
a latch housing 34, an extension housing 36, and a pres- 
to sure housing 38. Connecting head 32 includes a cou- 
pling sub 40 threadably mounted at 44 on the main body 
42 of head 32. Coupling sub 40 includes threads for 
threaded connection at 46 to the upper end of latch 
housing 34. A slotted space 83 is provided in latch hous- 
es ing 34 for receiving a support member (not shown). Ex- 
tension housing 36 is threaded at 48 onto the lower end 
of latch housing 34 and pressure housing 38 is threaded 
at 50 onto the lower end of extension housing 36. The 
tool string 18 is mounted at 52 onto the lower end of 
20 pressure housing 38. 

[0038] The lower end of wireline 12 is connected to 
the upper end of latch assembly 60 by means of a con- 
nector assembly 54. Connector assembly 54 includes a 
split sleeve 56 disposed within a retainer sleeve 58. The 
25 lower end of split sleeve 56 is connected to anchor mem- 
ber 190. The lower end of wireline 12 extends through 
spring 64 which is attached to split sleeve 56 by spring 
retainer 66. The wireline 1 2 is disposed between the two 
halves of split sleeve 56 with its terminal end feeding 
30 through flanged head 68 disposed in the rope socket 70 
formed in sleeve 56. Conical wedges are driven into the 
end of the wireline 1 2 between the armor sheaths to me- 
chanically attach the terminal end of wireline 1 2 to flang- 
ed head 68. The greater the tension on wireline 12, the 
35 greater the wedging effect of the two conical wedges. 
[0039] Retainer sleeve 58 slides over split sleeve 56 
to retain spring retainer 66, flanged head 68, and anchor 
member 190. The lower end of sleeve 56 has inwardly 
directed flanges which fit around the flanged head 62 of 
40 anchor member 1 90. Anchor member 1 90 is connected 
to the upper end of latch assembly 60. Dogs 67 and slot 
69 in sleeve 56 and head 68, respectively, prevent 
sleeve 56 from rotating with respect to head 68. Relative 
rotation would twist conductors 74. A screw 59 and a 
45 retaining ring 63 attaches sleeves 56 and 58. 

[0040] Slots 72 are provided in the lower end of split 
sleeve 56 to allow the conductors 74 of wireline 12 to 
pass through aperture 72 for electrical connection with 
the cable head 10. The terminal end of each individual 
50 conductor 74 passes through an insulated boot or 
sleeve 78 for attachment to a socket connector 80. 
Socket connector 80 is attached to connector 76 mount- 
ed in the upper end of latch sleeve 90. 
[0041] Latch assembly 60 includes an inner housing 
55 82 disposed within outer housing 30. A top sub 84 is 
keyed axially at 86 onto the upper end of inner latch 
housing 82 to prevent rotation and is retained by cap 
screw 88. A feed through latch sub 90 is mounted on 
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the upper end of top sub 84. Latch sub 90 is generally 
cylindrical forming a bore 92 having an upper cylindrical 
portion 94, a medial portion with a predetermined con- 
toured, internal profile 96, and first and second enlarged 
diameter portions 97 and 98. 5 
[0042] Internal profile 96 of bore 92 includes an upper 
enlarged portion 102 forming a stop shoulder 104 and 
a restricted diameter portion forming an inwardly facing 
upper annular shoulder 106. A lower enlarged portion 
108 also forms annular shoulder 106 at its upper end n> 
and has a lower restricted diameter portion forming an 
inwardly facing lower annular shoulder 110. 
[0043] Top sub 84 is also generally cylindrical and has 
a bore 112 therethrough. Bore 112 includes an upper 
smaller diameter bore 114 and a lower enlarged diam- *5 
eter bore 116. The upper end of sub 84 includes a re- 
duced diameter nose 118 which is slidingly received 
within the first enlarged bore 97 of latch sub 90. A re- 
tainer socket/washer 121 is disposed between an up- 
wardly facing annular shoulder 119 formed by nose 118 
and the downwardly facing shoulder formed by the tran- 
sition between first and second enlarged portions 97, 
98. 

[0044] Latch 60 also includes an anchor sub 120 
keyed within the inner latch housing 82. Anchor sub 1 20 
has a tensile strength greater than the safe pull of the 
wireline 1 2. Anchor sub 1 20 includes a neck portion 1 22 
and a bore 124 extending through neck 1 22 and into the 
body of anchor sub 120. A latch housing 130 is threaded 
at 136 onto neck 122 of anchor sub 120 and includes a 
blind bore 132 which is adapted to receive a seal plug 
126. Seal plug 126 has an enlarged end forming an an- 
nular shoulder 128 which engages a shoulder 134 in 
latch housing 130. A coaxial bore 138 extends through 
counterbore 132 and has a reduced diameter. Seal plug 
126 also includes a bore 142 which is coaxial with bore 
138. Counter bore 132 and seal plug 126 form a cham- 
ber 140. 

[0045] Latch assembly 60 includes a latch shaft 100 
which extends from sub 120 to latch sub 90. Shaft 100 
extends through bore 124 in anchor sub 120, through 
bore 142 in seal plug 126, through chamber 140 of coun- 
ter bore 132, through bore 138 in latch housing 130, 
through bore 11 2 in top sub 84, and into bore 92 of latch 
sub 90. Shaft 100 includes an enlarged diameter portion 
150 which forms a lobe or collar disposed within cham- 
ber 140 of latch housing 130. The collar 150 has a in- 
terference fit with the inner wall of member 1 30 when at 
room temperature. 

[0046] Collar 150 divides chamber 140 into two sub 
chambers, 141 and 143. The upper sub chamber 141 
contains fusible material 1 60 when the latch assembly 
60 is in the latched position. In the latched position, the 
volume of the lower sub chamber 143 is substantially 
zero. When the fusible material 160 melts and the shaft 
100 moves to the unlatched position, the collar 150 
moves along with it. The movement of collar 150 forces 
the melted fusible material to flow from sub chamber 1 4 1 



to sub chamber 143. The total volume of chamber 140 
remains constant and is the sum of sub chambers 141 
and 143. The volumes of sub chambers 141 and 143 
vary with the position of collar 150. 
[0047] A ring of fusible material 160 is disposed 
around shaft 100 and between the top 144 of chamber 
140 and the upwardly facing side 146 of collar 150. Ma- 
terial 160 is placed in compression by collar 1 50 as ten- 
sion is applied to wireline 12. The preferred alloy for fu- 
sible material 160 is 96-1/2% tin and 3-1/2% silver. 
[0048] Shaft 100 includes flats 147 on its lower end 
which cooperate with a pin in anchor member 120 and 
also includes flats 148 which are keyed to a rectangular 
slot 1 52 in a stop block 1 54, fastened by cap screws 1 56 
into the lower end of top sub 84. These flats are provided 
to prevent shaft 100 from rotating. The upper end of 
shaft 100 includes an annular groove 158 forming a 
head 162. 

[0049] A latch connector, such as a collet connector 
1 70, is mounted around the upper end of shaft 1 00. Col- 
let connector 170 has a plurality of releasing elements 
in the form of individual elongated members 172, pref- 
erably 8 in number, for connecting shaft 100 to anchor 
member 190. Each member 172 includes an inwardly 
directed tine 174 which is received within annular 
groove 158 of shaft 100. Each member 172 includes a 
tail 1 76 at its lower end and a head 1 78 at its upper end 
having an inwardly directed flange 180 adapted to be 
received within a groove 182 formed in neck 184 of an- 
chor member 190. Flange 180 forms a downwardly fac- 
ing arcuate shoulder 185 which tapers upwardly and in- 
wardly for engagement with an upwardly facing annular 
shoulder 183 which tapers downwardly and outwardly. 
The tapered surfaces on shoulders 1 83, 1 85 form coop- 
erating cam surfaces allowing members 1 72 to cam out- 
wardly upon the release of collet connector 1 70 as here- 
inafter described in further detail. 
[0050] In the lower latched position shown in Figure 
2 A-D, the shaft 100 is in its lowermost position. In its 
lowermost position, collet connector 170 is latched and 
connected to anchor member 1 90 due to the positioning 
of the members 172 with respect to the internal profile 
96 of latch sub 90. In the latched position, tail 176 bears 
against shoulder 1 1 0 and head 1 78 bears against shoul- 
der 1 06 thereby causing tine 1 74 to be maintained within 
groove 158 and flange 180 to be maintained within 
groove 182 of anchor member 190 with shoulders 183, 
185 in engagement. Since anchor member 190 is con- 
nected to connector assembly 54 by split member 56, 
shaft 100 latches cable 12 to cable head 10. 
[0051] Latch assembly 60 further includes heaters 
1 92 comprised of two helically wound, independent coils 
194, 196 for heating fusible material 160. Heaters 192 
are disposed within the bore 198 formed by inner latch 
housing 82, sub 84, and anchor sub 120. Helical coils 
194, 196 are disposed around the external surface 202 
of latch housing 130 and preferably have a rectangular 
cross-section such that the inner surface of the coils are 
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in contact with the external surface 202 of latch housing 
130 thereby providing good heat conductivity. One pre- 
ferred type of coil is Model No. 125 PS 30A 48A, 240 
volt, 450 watt coil manufactured by Watlow Manufactur- 
ing Co., Inc. of St. Louis, Missouri. s 
[0052] Heaters 1 92 are electrically connected by con- 
duits 204 to switching chassis assembly 200 which is 
disposed within bore 1 98 of inner latch housing 82 below 
anchor member 120. Heater coils 194, 196 are inde- 
pendent and are powered by separate conductors in 10 
wireline 1 2 so as to provide redundant heaters for heat- 
ing fusible material 160. 

[0053] That portion of bore 198 housing heaters 192 
and that portion of the bore 1 98 housing switching chas- 
sis assembly 200 are maintained at atmospheric pres- is 
sure. Thus, these chambers are sealed off from the 
borehole pressure by O-ring seal members 206, 208, 
210, 212, 214, 216, 218, 219, and 275. Connector 172 
is subjected to borehole pressure by means of ports 220 
and 222 passing through latch sleeve 90 and coupling 20 
sub 40, respectively. Connector 172 is also exposed to 
borehole pressure through bore 92. Because the upper 
end 173 of shaft 100 is subject to borehole pressure, it 
is necessary that the lower end of shaft 1 00 also be sub- 
ject to borehole pressure. Thus, ports 224, 226, and 222 25 
are provided through anchor sub 120, inner latch hous- 
ing 82, and outer housing 30, respectively. Thus, these 
ports balance the borehole pressure on shaft 100. 
[0054] A load cell 230 is disposed in chamber 231 be- 
low switching chassis assembly 200 for measuring the 30 
tension on the wireline 12 downhole at the cable head 
10. Chamber 231 is filled with hydraulic oil so that pres- 
sure does not affect the readings of the load cell 230. A 
train of connected members extends from load cell 230 
to the end of cable 1 2 so that load cell 230 can measure 35 
the tension on wireline 12 downhole. This train, starting 
from the end of cable 12, includes connector assembly 
54, anchor member 1 90, latch connector 1 70, shaft 1 00, 
fusible ring 160, latch housing 130, anchor sub 120, 
housing key 121, inner housing 82, housing key 231, *o 
and piston mandrel 232. Thus, the tension on wireline 
12 is passed directly to load cell 230 located at the lower 
end of cable head 10. The tool string 18 is mounted on 
the pressure housing 38 allowing this train of members 
to transmit tension to load cell 230. 
[0055] It is desirable to measure the tension on the 
wireline 12 both at the surface 16 and at the cable head 
10. The load cell on the rig 14 at the surface 16 deter- 
mines the amount of pull at the surface. The amount of 
tension lost due to friction is not known, particularly 50 
when the cable head 10 and tools 18 are pulled against 
the side of the borehole 20. Sometimes in a deviated 
hole, the wireline 12 wears a key seat or groove in the 
borehole 20 creating additional friction. The wireline 12 
can get jammed and stuck in the key seat. The pull 55 
measured at the surface only goes to the point where 
the wireline 12 is stuck. In that situation, no force then 
is transmitted down to the cable head 10 and tools 18. 
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So with the load cell 230 in the cable head 1 0 measuring 
the tension at the cable head 10, the operator can de- 
termine whether there is any tension at the cable head 
10 and thus determine whether the wireline 12 is stuck 
between the cable head 10 and the surface 16. 
[0056] The cable head 10 includes a plug in module 
assembly 240 having a plurality of connectors 242 for 
electrical connection with the tools 18 supported at the 
end of cable head 10. The connectors 242 of module 
assembly 240 are electrically connected to switching 
chassis assembly 200. It can be seen, as is well known 
in the art, that the cable head 10 provides electrical con- 
nection between the conductors of wireline 12 and the 
electrical systems in tools 18. 

[0057] Referring now to Figure 3, there is shown a cir- 
cuit diagram for that portion of the circuitry of switching 
chassis assembly 200 which relates to the heaters 192 
and includes a plurality of printed circuit boards and re- 
lays. The left-hand rectangular box in Figure 3 desig- 
nates the seven conductors from wireline 12 including 
the ground A. Conductors 1-7 feed through the circuitry 
to the seven connectors of plug-in module assembly 240 
shown in the right-hand rectangular box in Figure 3. The 
relays and latch switches are used to switch the con- 
ductors from the tool string 18 to the heaters 192. There 
are two sets of relays with one conductor to activate 
each set of relays which then activate the latch switches 
to switch the current from the tools 18 to the heaters 
192. Once the relays have been activated, two other in- 
dependent conductors are connected to each heater 
coil 194, 196. 

[0058] As shown in Figure 3, conductors I and 2 feed 
through latching switches 250, 252, respectively. Latch- 
ing switches 250, 252 are normally in the log position 
connecting conductors 1 and 2 to electrical connectors 
255 which in turn are electrically connected to connec- 
tors 242 of plug-in module assembly 240. Conductor 7 
feeds through to switch 254 which activates the release 
coil in relay 256. A positive electrical pulse through con- 
ductor 7 passes through 254 and powers release coil 
258 which causes latching switches 254, 250, and 252 
to move to the release position which connects conduc- 
tors 1 and 2 to heater coil 1 94. A negative pulse through 
conductor 7 then activates log coil 260 for switching the 
latching switches 250, 252, 254 back to the log position. 
[0059] Likewise, conductors 4 and 5 feed through 
latching switches 262, 264 for turning on heater coil 1 96. 
Conductor 3 feeds through switch 266 which activates 
release coil 268 in relay 270. Release coil 268 then ac- 
tivates latching switches 262, 264, and 266 for turning 
on heater coil 196. Relay 270 includes a log coil 272 for 
switching latches 262, 264, and 266 back to the log po- 
sition. One heater coil is sufficient to heat and melt the 
fusible material 160 and release wireline 12. 
[0060] The heater coils 194, 196 are isolated by di- 
odes so that if one of the wireline conductors is shorted 
out, the heater is not shorted. If one of the lines is short- 
ed, the result is that that conductor is no longer used to 
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power one of the heater coils. Diodes 274 isolate any 
short circuit in the line to heater coil 194 whereby if one 
of the lines shorts out, the positive direct current passes 
through the diode and goes to the heater coil 194 and 
the other diodes block the positive direct current from 
the short in the line. Similarly, diodes 276 are provided 
to block current due to a short in the line for heater coil 
196. The release and log coils 258, 268 and 260, 272 
of relays 256 and 270, respectively, also have diodes 
275, 278, respectively, for directing the positive and neg- 
ative pulses through conductors 7 and 3, respectively, 
to the release coils 258, 268 and the log coils 260, 272. 
[0061] In operation, the operator at the surface sends 
a positive pulse through conductors 3 and 7 to relays 
256, 270 and thus latch switches 250, 252 and 262, 264 
to direct current to heater coils 194, 196, respectively. 
The heater coils 194, 196 of heater 192 being wrapped 
around and in contact with the external surface 202 of 
latch housing 1 30 heats the metal of latch housing 1 30. 
At room temperature, there is an interference fit be- 
tween collar 150 and the internal wall of housing 130. 
However, latch housing 130 has a higher coefficient of 
expansion than that of collar 1 50. Thus, as housing 1 30 
is heated by heaters 192, latch housing 130 expands to 
a greater degree than collar 1 50 thereby forming a clear- 
ance or gap between latch housing 130 and collar 150. 
The fusible material 160 then melts and flows through 
the clearance or gap into the lower portion of chamber 
140 with the clearance only being a few thousandths of 
an inch. Chamber 140 is sealed by seals 271 , 273, and 
277 thereby containing the melted fusible material within 
chamber 140. 

[0062] The tension on wireline 1 2 causes shaft 1 00 to 
move upwardly as the melted fusible material 160 flows 
around collar 150. This causes latch 60 to move from 
the latch to the unlatched or released position. 
[0063] Referring now to Figure 4B, shaft 1 00 is shown 
in the uppermost position with latch 60 in the unlatched 
position. As best shown in Figure 4B, as shaft 100 
moves upwardly, the members 1 72 of connector 1 70 are 
moved upwardly due to the engagement of tines 174 in 
groove 1 58. The contour of internal profile 92 allows the 
collet connector 1 70 to open. An upwardly facing angled 
shoulder 183 is provided on the lower end of groove 1 82 
to match the downwardly facing angled shoulder 1 85 on 
the lower end of the inwardly directed flange 180. Head 
1 78 moves off of shoulder 1 06 and tail 1 76 moves off of 
shoulder 110 and into enlarged diameter portions 102, 
108, respectively. As head 178 moves off of shoulder 
106, the angled shoulders 183, 185 impart an outward 
radial force to head 178 causing them to pivot on tine 
174 and cam head 178 out of groove 182 thereby re- 
leasing anchor member 190 from shaft 100. Once the 
dogs 1 80 pivot and cam outwardly out of groove 1 82 in 
anchor member 1 90, anchor member 1 90 together with 
the connector 54 on the end of wireline 12 are discon- 
nected and released from cable head 10. Further, as the 
disconnection takes place, the connectors 80 on con- 



ductors 74 of wireline 12 are disconnected from socket 
connector 76 thereby disconnecting all of the conduc- 
tors 74 from cable head 10. This disconnection also dis- 
connects the heater coils 194, 196 of heaters 192 from 
5 the power supplied through wireline 1 2. The fusible ma- 
terial 160 then solidifies in the lower portion of chamber 
140 underneath collar 150 locking shaft 100 in the un- 
latched position. 

[0064] Once the cable head 10 is recovered from 
10 downhole, the connectors 80 on conductor 74 are re- 
connected to connector 76 and the heaters 192 are 
again turned on to reheat fusible material 160. A force 
is placed on the end of shaft 100 causing it to move 
downwardly to the latched position as the melted fusible 
15 material 160 flows around collar 150 to the upper end 
of chamber 140. The heaters 192 are then turned off 
allowing the fusible material 160 to again solidify in the 
latched position. This permits cable head 10 to then be 
reused. 

20 [0065] Alternatively, a spring may be provided below 
seal plug 1 26 to reset shaft 1 00 while the cable head 1 0 
is downhole. Shaft 100 would be shifted by the spring 
while the fusible material 160 was still melted and in a 
liquid stage. 

25 [0066] The fusible metal 1 60 is a eutectic alloy whose 
solidus and liquidus temperatures are the same, I.e. 
preferably 430° F. The safe temperature to hold a load 
must be somewhat below the solidus temperature. The 
temperature must reach the liquidus to allow the shaft 

30 1 00 to stroke fully and ensure proper release of connec- 
tor 1 70. Most fusible alloys are non-eutectic. Their solid- 
us and liquidus vary from each other by a few degrees 
to well over 100°. The use of a non-eutectic material 
would require that the fusible material 160 be heated to 

35 a greater temperature differential above the safe oper- 
ating temperature of the cable head 1 0. The higher the 
temperature to operate the latch assembly 60, the great- 
er demands that are placed on the seals and other ma- 
terials in that portion of the latch assembly 60 which is 

^0 heated. It also requires greater time to reach the release 
temperature. Using a eutectic alloy minimizes the tem- 
perature differential between safe operating tempera- 
ture and the release temperature. This minimizes the 
demands on the seals and extends the number of re- 

45 lease-reset cycles that may be achieved without rebuild- 
ing that portion of the cable head 10. 
[0067] Further, the heated section of the latch 60 is 
designed to minimize conductive heat transfer away 
from the fusible material 160. This reduces the power 

so requirements on the heaters 1 92. It also minimizes the 
operating temperature of the pressure seals that main- 
tain atmospheric pressure inside the inner housing 82. 
Heat transfer is minimized by having reduced diameter 
portions in shaft 100 and neck 122 of anchor sub 120 

55 that the thermal latch housing 130 attaches to. The 
length of the neck 122 and the shaft 100 before they 
contact a massive amount of material also contributes 
to a decrease in thermal conduction away from the fu- 
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sible material 160. The thermal latch housing 130 is 
made from a material having a high heat conduction. 
The shaft 100 and anchor sub 120 are made from ma- 
terials with low heat conduction. 

[0068] The seals 271 , 273, 277 that contain the fusible 5 
material 160 inside chamber 140 are not high pressure 
seals. These seals do not play a role in holding the load. 
The latch assembly 60 may be subjected to high loads 
and at a temperature above the operating temperature 
of the cable head 10, typically 350°F., and below the n> 
melting point of the fusible material 160, i.e., preferably 
430°F., for a long period of time with no adverse affects. 
Thus, the failure of the seals 271 , 273, 277 around the 
fusible chamber 140 will not cause the latch assembly 
60 to fall. If the seals 271 , 273, 277 fall, the failure merely '5 
allows the melted fusible material 160 to escape from 
chamber 140 during the release cycle and will have to 
be replaced prior to cable head 10 being reused. 
[0069] The cable head 10 of the present invention per- 
mits the release of wireline 1 2 with a low tension on wire- 20 
line 12. The only tension required is a nominal tension, 
such as less than 1000 pounds, which is sufficient to 
cause shaft 100 to shift upwardly upon the melting of 
fusible material 1 60. This nominal tension must be great 
enough to overcome the friction of the shaft 100, i.e., 25 
friction between the shaft 1 00 and the seals 208, 271 , 
275, and 277. The tension must also be adequate to 
squeeze the melted fusible material 160 around collar 
1 50. By allowing the release to occur using a low tension 
on wireline 12, the shock on cable head 10 is substan- 30 
tially reduced at the time of the release. A large tension 
on wireline would impart an undesirable large shock to 
the cable head. A large shock might cause the tools 18 
to be released from the grapple of a fishing tool, for ex- 
ample. 35 
[0070] The cable head 1 0 could be released with zero 
tension on wireline 12 by providing an alternate means 
of causing the shaft 100 to move upwardly. Such a force 
could be provided by a spring engaging shaft 100 so as 
to apply an upward biasing force on shaft 1 00 and push- 40 
ing shaft 100 in an upward direction. 
[0071] Although typically unnecessary and not pre- 
ferred, a mechanical weak point release may be used 
between connector assembly 54 and anchor member 
190 as a backup to latch assembly 60. The use of a 45 
back-up mechanical weak point would be based on par- 
ticular well conditions so as to provide an additional 
safety factor which will allow another method of releas- 
ing the wireline from the cable head if necessary. How- 
ever, the mechanical weak point would still require a so 
66% safety margin thus limiting the amount of pull which 
could be applied to wireline 12. 
[0072] The cable head 1 0 of the present invention al- 
lows a delay period between activating the heaters 192 
and the melting of the fusible material 1 60 to activate 55 
the latch assembly 60. During that delay period, the op- 
erator at the surface can still abort the release of the 
wireline 23 by turning off the heaters 192 and allowing 
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the fusible material 160 to cool and maintain shaft 100 
in its latched position. The amount of time required to 
melt fusible material 160 is determined by the ambient 
temperature downhole around cable head 10 and the 
current supplied through the wireline conductors 74 to 
the heaters 192. Assuming the fusible material 160 has 
a melting temperature of 430°F (221 °C) and assuming 
the initial temperature at the cable head 10 is 75°F 
(24°C), then the amount of time required to melt the fu- 
sible material 160 will be approximately five minutes, 
thus, the operator would have five minutes after activat- 
ing the heaters 192 to abort the release of wireline 12. 
[0073] Since the fusible material 160 has a melting 
point 430°F (221 °C), and the operating temperature is 
typically 350°F (177° C) or less, at least an 80°F (44° 
C) differential is provided between the operating tem- 
perature of the cable head 1 0 and tools 1 8 and the melt- 
ing point of the fusible material 160. 
[0074] It should be appreciated that other shifting 
means may be used to shift the shaft 100 in response 
to an electrical signal from the surface. Other such 
means include hydraulic actuation, an electric motor, a 
solenoid, a spring release, or a combination thereof. Al- 
so means other than shifting means may be used to 
cause shaft 100 or some other member to actuate the 
connector 170 from the latched to the unlatched posi- 
tion. 

[0075] It should also be appreciated that shaft 1 00 can 
remain stationary with the part haying internal profile 96 
shifting by any of the previously mentioned methods to 
actuate the connector and accomplish the release. 
[0076] After a cut and thread fishing operation, any 
combination of conductors 1-6 can be used to power the 
heater coils 194, 196. 

[0077] While a preferred embodiment of the invention 
has been shown and described, modifications thereof 
can be made within the scope of the claims. 



Claims 

1. Apparatus for releasably connecting a wireline (12) 
to a downhole tool (18) for raising and lowering the 
downhole tool (18) within a well comprising: a con- 
nector having a first portion adapted for connection 
to the downhole tool (18) and a second portion 
adapted for connection to the wireline (1 2), the con- 
nector having a connected position connecting said 
first and second portions and an unconnected po- 
sition releasing said first and second portions, a 
non-explosive release means (160) disposed on 
said connector and said first and second portions in 
said connected position, said non-explosive re- 
lease adapted to be electrically connected to the 
wireline, said release electrically activated by the 
wireline to actuate said connector to said uncon- 
nected position releasing said first and second por- 
tions; said second portion having a substantially 
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smaller radial dimension than said downhole tool. 

2. Apparatus according to claim 1 , wherein the con- 
nector has a tensile strength greater than that of the 
safe load of the wireline (12). 

3. Apparatus according to claim 1 or 2, wherein said 
release includes a fusible material which may be re- 
used with said connector in said connected posi- 
tion. 

4. Apparatus according to claim 1 , 2 or 3, wherein the 
connector is actuated from said connected position 
to said unconnected position with less than 1000 
pounds (454 kg) tension on the wireline (12). 

5. Apparatus according to any preceding claim, 
wherein the release means (160) is a material hav- 
ing a solid state and a fluid state, and wherein said 
connector is maintained in said connected position 
when said release material is in said solid state and 
said connector is released when said release ma- 
terial is in said fluid state. 

6. Apparatus according to any preceding claim, 
wherein said non-explosive release is actuated 
over a period of time, whereby after said non-explo- 
sive release has been activated, said release may 
be deactivated before said connector moves to said 
unconnected position. 

7. Apparatus according to any preceding claim, further 
comprising a heater (192) for changing the fusible 
material to the fluid state, thereby actuating the con- 
nector. 

8. Apparatus according to claim 7, wherein said heater 
(1 92) heats said release means (1 60) over a length 
of time, thereby allowing said activation to be termi- 
nated. 

9. Apparatus according to claim 7 or 8, wherein said 
heater (1 92) includes a coil disposed around the re- 
lease means (180). 

10. Apparatus according to claim 9, wherein a second 
redundant coil is also disposed around the release 
means (180). 

11. Apparatus according to claim 8, 9 or 10, when de- 
pendent upon claim 8, wherein the heater (192) is 
electrically connected to the wireline (12) by circuit- 
ry disposed in the housing. 

12. Apparatus according to claim 11, wherein said cir- 
cuitry includes switches activated by an electrical 
signal through the wireline (12) for turning on said 
heater (192). 



13. Apparatus according to claim 11 or 12, wherein said 
circuitry includes redundant connections to at least 
two conductors in the wireline (12). 

s 14. Apparatus according to claim 11, 12 or 13, wherein 
said circuitry includes isolators for isolating any 
short circuits. 

1 5. Apparatus according to any preceding claim, further 
10 including an anchor member (1 90) attached to the 
wireline (12), and wherein the connector includes 
at least one releasing element (172) engaging the 
anchor member (190) in said connected position. 

15 16. Apparatus according to claim 15, when dependent 
upon claim 8, wherein the housing has an internal 
profile (96), the or each releasing element (1 72) be- 
ing movable between a first position and a second 
position with respect to said profile (96), whereby in 

20 said first position said profile (96) maintains the or 
each releasing element (172) in engagement with 
the anchor member (190) in said connected posi- 
tion, and in said second position said profile (96) 
allows the or each releasing element (172) to move 

25 out of engagement with the anchor member (190) 
in said unconnected position. 

17. Apparatus according to claim 16 wherein said pro- 
file (96) includes a restriction engaging the or each 
30 releasing element (172), and an enlarged portion 
allowing the or each releasing element (172) to 
move out of engagement with the anchor member 
(190) in said second position. 

35 18. Apparatus according to claim 1 6 or 17, wherein the 
anchor member (190) and the or each releasing el- 
ement (172) have tapered engaging surfaces in 
said first position for camming out of engagement 
in said second position. 

40 

19. Apparatus according to claim 16, 17 or 18, wherein 
the connector further includes a shaft (100) with the 
or each releasing member (172) being moveably 
mounted thereon, the shaft (100) moving the re- 

45 leasing members (172) from said first position to 
said second position. 

20. Apparatus according to claim 1 9, wherein there are 
a plurality of said releasing elements (1 72), and said 

50 releasing elements (1 72) comprise radially spread- 
able members mounted on the end of the shaft 
(100), said radially spreadable members being ra- 
dially compressible in said first position and radially 
spreadable in said second position by said internal 

55 profile. 

21 . Apparatus according to claim 1 9 or 20, wherein the 
shaft (100) engages the release means (160), 
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whereby the release means (160) maintains the 
shaft (1 00) and the or each releasing element (1 72) 
in said first position. 

22. Apparatus according to claim 21 , wherein the shaft 
(100) has an enlarged portion (150), and said en- 
larged portion (150) and the release means (160) 
are housed in a chamber within the housing (130). 

23. Apparatus according to claim 22, wherein said 
chamber is formed by an enclosure having a higher 
coefficient of expansion than that of said enlarged 
portion (150). 

24. Apparatus according to claim 23, when dependent 
upon any one of claims 9 to 16, wherein the heater 
(192) includes a coil disposed around said enclo- 
sure. 

25. Apparatus according to claim 22, 23 or 24, wherein 
the release means (160) engages the enlarged por- 
tion (150) to block the shaft (100) from moving the 
or each releasing element (172) from said first po- 
sition to said second position. 

26. Apparatus according to claim 25, when dependent 
upon any one of claims 9 to 1 6, wherein said heater 
(192) can melt and release means (160) in said 
chamber to allow said enlarged portion (150) to 
move within said chamber, whereby the shaft (1 00) 
can move the or each releasing element (1 72) from 
said first position to said second position. 

27. Apparatus according to claim 26, further comprising 
means for applying an upward force on said shaft 
(100) to move the or each releasing element (172) 
form said first position to said second position. 

28. Apparatus according to any preceding claim, 
wherein the release means is an alloy of tin and sil- 
ver. 

29. Apparatus according to any preceding claim, 
wherein the release means is a eutectic alloy whose 
solidus and liquidus temperatures are the same. 

30. Apparatus according to any preceding claim, 
wherein the first portion is received within said sec- 
ond portion to facilitate said release within the well. 

31. A method of releasing a wireline (12) from a down- 
hole tool (18), comprising: supporting a downhole 
tool (1 8) in a well or a wireline (12) having a breaking 
strength; connecting the wireline (12) to the down- 
hole tool (18) with a non-explosive release mecha- 
nism; pulling on the wireline (12) with a tension 
equal to one half the breaking strength of the wire- 
line (12), without releasing the wireline (12); actu- 



ating the non-explosive release mechanism over a 
period of time; and optionally terminating the actu- 
ation to maintain the connection or releasing the 
wireline (12) from the downhole tool (18). 

32. A method according to claim 31 , further including 
providing a minimum tension on the wireline (12) 
during the release. 

33. A method according to claim 31 or 32 wherein the 
non-explosive release mechanism comprises a 
latch, a heater (192) electrically connected to the 
wireline (12), and a fusible material (160), said 
method further comprising: turning on the heater 
(192) from within the latch to heat the fusible mate- 
rial (160), and melting the fusible material (160) to 
allow relative movement of the latch within the 
downhole tool (18), thereby releasing the wireline 
(12) from the latch. 

34. A method according to claim 33, further comprising: 
selectively retaining the downhole tool (18) with at 
least one collet member, and selectively releasing 
said collet member by shifting a shaft (100) within 
said downhole tool (18). 

35. A method according to claim 31 , 32, 33 or 34 where- 
in the non-explosive release mechanism comprises 
a latch mounted on the end of a shaft (1 00), the latch 
being releasably connectable to the wireline (12), a 
material (160) maintaining the shaft (100) and the 
latch in a latched position, and a heater (192) for 
melting said material (160), said method further 
comprising, after running the wireline (12) and the 
downhole tool (18) in the well, electrically activating 
the heater and heating the material (160) to allow 
the shaft (100) to shift the latch to an unlatched po- 
sition thereby operating the non-explosive release 
mechanism downhole. 



Patentanspruche 

1 . Gerat fur das losbare Verbinden einer Drahtleitung 
45 (12) mit einem Tieflochwerkzeug (18), fur das An- 
heben und Herablassen des Tieflochwerkzeugs 
(18) innerhalb eines Bohrloches, umfassend: eine 
Verbindung mit einem ersten Abschnitt, welcher fur 
das Verbinden mit dem Tieflochwerkzeug (18) ad- 
50 aptiert ist, und einem zweiten Abschnitt, welcher fOr 
das Verbinden mit der Drahtleitung (12) adaptiert 
ist, wobei die Verbindung eine verbundene Position 
umfasst, welche die genannten ersten und zweiten 
Abschnitte miteinander verbindet, und eine nicht 
55 verbundene Position, in welcher die genannten er- 
sten und zweiten Abschnitte gel&st sind, und eine 
nicht explosive LOsevorrichtung (160), welche an 
der genannten Verbindung und den genannten er- 
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sten und zweiten Abschnitten in der genannten ver- 
bundenen Position positioniert ist, wobei die ge- 
nannte nicht explosive Ldsevorrichtung fOr das 
elektrische Verbinden mit der Drahtleitung adaptiert 
ist, und wobei die genannte Lflsevorrichtung mittels 
der Drahtleitung elektrisch aktiviert wird, um die ge- 
nannte Verbindung zu betatigen und in der genann- 
ten nicht verbundenen Position die genannten er- 
sten und zweiten Abschnitte zu Iflsen; der genannte 
zweite Abschnitt umfasst wesentlich kleinere radia- 
le Ausmalie als das genannte Tieflochwerkzeug. 

2. Gerat nach Anspruch 1 , bei welchem die Verbin- 
dung Qber eine Zugfestigkeit verfOgt, die grtJIJer ist 
als diejenige der sicheren Last der Drahtleitung 
(12). 

3. Gerat nach Anspruch 1 oder 2, bei welchem die ge- 
nannte LGsevorrichtung ein schmelzbares Material 
umfasst, welches zusammen mit der genannten 
Verbindung in der verbundenen Position wieder 
verwendet werden kann. 

4. Gerat nach Anspruch 1 , 2 Oder 3, bei welchem die 
Verbindung von der genannten verbundenen Posi- 
tion auf die genannte nicht verbundene Position mit 
wenigerals 1000 Pfund (454 kg) Spannung auf der 
Drahtleitung (12) betatigt wird. 

5. Gerat nach einem der vorhergehenden AnsprOche, 
bei welchem die Lflsevorrichtung (160) aus einem 
Material mit einem Solidstate und einem Fluidstate 
besteht, und wobei die genannte Verbindung in der 
genannten verbundenen Position gehalten wird, 
wenn das genannte Losematerial sich in seinem ge- 
nannten Solidstate befindet, und wobei die genann- 
te Verbindung gelflst wird, wenn sich das genannte 
LSsematerial in seinem genannten Fluidstate befin- 
det. 

6. Gerat nach einem der vorhergehenden AnsprOche, 
bei welchem die genannte nicht explosive Lflsevor- 
richtung uber eine Zeitspanne hinweg betatigt wird, 
wobei die genannte LGsevorrichtung nach dem Be- 
tatigen derselben genannten nicht explosiven 16- 
sevorrichtung deaktiviert werden kann, bevor die 
genannte Verbindung sich auf ihre genannte nicht 
verbundene Position bewegt. 

7. Gerat nach einem der vorhergehenden AnsprOche, 
welches weiter ein Heizgerat (1 92) umfasst, fOr das 
Umwandeln des schmelzbaren Materials in den 
Fluidstate, und dadurch das Aktivieren der Verbin- 
dung. 

8. Gerat nach Anspruch 7, bei welchem das genannte 
Heizgerat (192) die genannte Lflsevorrichtung 
(160) fOr eine bestimmte Zeitspanne aufheizt, und 



so das Abbrechen der genannten Aktivierung er- 
moglicht. 

9. Gerat nach Anspruch 7 oder 8, bei welchem das 
5 genannte Heizgerat (1 92) eine Spule umfasst, wel- 

che um die genannte Lfisevorrichtung (180) herum 
positioniert ist. 

10. Gerat nach Anspruch 9, bei welchem eine zweite 
10 redundante Spule auch um die LGsevorrichtung 

(180) herum positioniert ist. 

11. Gerat nach Anspruch 8, 9 oder 10 in Abhangigkeit 
von Anspruch 8, bei welchem das Heizgerat (192) 

15 uber ein Kabelnetz innerhalb des Gehauses elek- 
trisch mit der Drahtleitung (12) verbunden ist. 

12. Gerat nach Anspruch 1 1 , bei welchem das genann- 
te Kabelnetz Schalter umfasst, welche durch ein 

20 elektrisches Signal Qber die Drahtleitung (12) akti- 
viert werden, fur das Abschalten des genannten 
Heizgerates (192). 

13. Gerat nach Anspruch 11 oder 12, bei welchem das 
25 genannte Kabelnetz redundante Verbindungen mit 

wenigstens zwei Leitern in der Drahtleitung (12) 
umfasst. 

14. Gerat nach Anspruch 11,12 oder 13, bei welchem 
so das genannte Kabelnetz Isolatoren fur das Isolieren 

moglicher KurzschlOsse umfasst. 

15. Gerat nach einem der vorhergehenden AnsprOche, 
welches weiter ein an der Drahtleitung (12) befe- 

35 stigtes Ankerteil (190) umfasst, wobei die Verbin- 
dung wenigstens ein LGseelement (172) umfasst, 
welches in der genannten verbundenen Position in 
das Ankerteil (190) eingreift. 

40 16. Gerat nach Anspruch 15 in Abhangigkeit von An- 
spruch 8, bei welchem das Gehause ein internes 
Profil (96) umfasst, wobei das Oder jedes LOsee- 
lement (1 72) zwischen einer ersten Position und ei- 
ner zweiten Position in bezug auf das genannte 

45 Profil (96) hin und her bewegt werden kann, und wo- 
bei das genannte Profil (96) in der genannten ersten 
Position das oder jedes LGseelement (172) in der 
genannten verbundenen Position in Eingriff mit dem 
Ankerteil (190) halt, und in der genannten zweiten 

50 Position erlaubt das genannte Profil (96) es dem 
oder jedem LGseelement (1 72), sich in der nicht ver- 
bundenen Position aus dem Eingriff mit dem Anker- 
teil (190) heraus zu bewegen. 

55 17. Gerat nach Anspruch 16, bei welchem das genann- 
te Profil (96) eine Einschrankung umfasst, welche 
in das oder jedes LOseelement (172) eingreift, und 
einen vergrOGerten Abschnitt, welcher es dem oder 
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jedem Loseelement (172) erlaubt, sich in der ge- 
nannten zweiten Position aus dem Eingriff mit dem 
Ankerteil (190) heraus zu bewegen. 

18. Gerat nach Anspruch 16 Oder 17, bei welchem das 
Ankerteil (190) und das Oder jedes LOseelement 
(172) in dergenannten ersten Position zugespitzte 
Eingreiffiachen for das Ausstoften derselben aus 
dem Eingriff in der zweiten Position umfassen. 

19. Gerat nach Anspruch 16, 17 oder 18, bei welchem 
die Verbindung weiter eine Welle (100) umfasst, auf 
welcher das oder jedes Lflseelement (172) beweg- 
bar montiert ist/sind, wobei die Welle (100) die Ld- 
seelemente (172) aus der genannten ersten Positi- 
on in die genannte zweite Position bewegt. 

20. GerSt nach Anspruch 19, welches eine Reihe der 
genannten Uteeelemente (172) umfasst, wobei die 
genannten LGseelemente (172) radial ausbreitbare 
Teile umfassen, welche an dem Ende der Welle 
(100) montiert sind, wobei die genannten radial 
ausbreitbaren Teile in der ersten Position radial zu- 
sammen gedrOckt werden kflnnen, und in der ge- 
nannten zweiten Position von dem genannten inter- 
nen Profil radial ausgebreitet werden kflnnen. 

21. Gerat nach Anspruch 19 oder 20, bei welchem die 
Welle (100) in die LOsevorrichtung (160) eingreift, 
wobei die Losevorrichtung (160) die Welle (100) 
und das oder jedes LGseelement (172) in der ge- 
nannten ersten Position halt. 

22. Gerat nach Anspruch 21, bei welchem die Welle 
(100) einen vergrORerten Abschnitt (150) umfasst, 
und wobei der genannte vergrORerte Abschnitt 
(150) und die LOsevorrichtung (160) in einer Kam- 
mer innerhalb des Gehauses (130) untergebracht 
sind. 

23. Gerat nach Anspruch 22, bei welchem die genannte 
Kammer von einer Einschliefiung mit einer hflheren 
Ausdehnungskoeffizienten als diejenige des ge- 
nannten vergrflfterten Abschnitts (150) geformt 
wird. 

24. Gerat nach Anspruch 23 in Abhangigkeit von einem 
der Anspruche 9 bis 16, bei welchem das Heizgerat 
(192) eine Spule umfasst, welche urn die genannte 
Einschliefiung herum positioniert ist. 

25. Gerat nach Anspruch 22, 23 oder 24, bei welchem 
die Lflsevorrichtung (160) in den vergrdfterten Ab- 
schnitt (1 50) eingreift, urn die Welle (100) gegen ein 
Bewegen des oder eines jeden der Lflseelemente 
(1 72) aus der genannten ersten Position auf die ge- 
nannte zweite Position zu blockieren. 



26. Gerat nach Anspruch 25 in Abhangigkeit von einem 
der AnsprOche 9 bis 1 6, bei welchem das genannte 
Heizgerat (192) die genannte Vorrichtung (160) in 
dergenannten Kammer schmelzen und Iflsen kann, 

5 urn es dem genannten vergrOfterten Abschnitt (1 50) 
zu ermdglichen, sich innerhalb der genannten Kam- 
mer zu bewegen, wobei die Welle (100) das oder 
jedes LOseelement (1 72) aus der genannten ersten 
Position auf die genannte zweite Position bewegen 

10 kann. 

27. Gerat nach Anspruch 26, welches weiter eine Vor- 
richtung fur das Auferlegen einer aufwartigen Kraft 
auf die genannte Welle (100) fur das Bewegen des 

15 oder eines jeden der Ldseelemente (172) aus der 
genannten ersten Position auf die genannte zweite 
Position umfasst. 

28. Gerat nach einem der vorhergehenden AnsprOche, 
20 bei welchem die Ldsevorrichtung aus einer Legie- 

rung von Zinn und Silber besteht. 

29. Gerat nach einem der vorhergehenden AnsprOche, 
bei welchem die LOsevorrichtung aus einer eutekti- 

25 schen Legierung besteht, deren Solidus- und Fluid- 
temperaturen die gleichen sind. 

30. Gerat nach einem der vorhergehenden Anspruche, 
bei welchem der erste Abschnitt in den genannten 

30 zweiten Abschnitt empfangen wird, urn das genann- 
te Ldsen innerhalb eines Bohrloches zu ermOgli- 
chen. 

31. Eine Methode fur das LQsen einer Drahtleitung (12) 
35 von einem Tleflochwerkzeug (18), umfassend: das 

StOtzen eines Tieflochwerkzeugs (18) in einem 
Bohrloch oder an einer Drahtleitung (12) mit einer 
Bruchfestigkeit; das Verbinden der Drahtleitung 
(12) mit dem Tieflochwerkzeug (18) mittels eines 

40 nicht explosiven Lflsemechanismus; das Ziehen 
der Drahtleitung (12) mit einer Kraft, welche der 
Haifte der Bruchfestigkeit der Drahtleitung (12) 
gleich ist, ohne die Drahtleitung (12) zu I6sen; das 
Betatigen des nicht explosiven Losemechanismus 

45 uber eine Zeitspanne hinweg; und das wahlweise 
Abbrechen der Betatigung zur Aufrechterhaltung 
der Verbindung oder zum Lflsen der Drahtleitung 
(12) von dem Tieflochwerkzeug (18). 

so 32. Eine Methode nach Anspruch 31, welche weiter das 
Erzeugen einer Mindestkraft auf der Drahtleitung 
(12) wShrend des Lflsens umfasst. 

33. Eine Methode nach Anspruch 31 oder 32, bei wel- 
55 cher der nicht explosive LOsemechanismus eine 
Verriegelung, ein elektrisch mit der Drahtleitung 
(12) verbundenes Heizgerat (192), und ein 
schmelzbares Material (1 60) umfasst, wobei die ge- 
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nannte Methode weiter umfasst: das Anschalten 
des Heizgerates (192) von innerhalb der Verriege- 
lung fur das Aufheizen des schmelzbaren Materials 
(160), und das Schmelzen des schmelzbaren Ma- 
terials (160), um eine relative Bewegung der Ver- 
riegelung innerhalb des Tieflochwerkzeugs (18), 
um damit das LOsen der Drahtleitung (12) von der 
Verriegelung zu ermtiglichen. 

34. Eine Methode nach Anspruch 33, welche weiter 



outil de forage. 

2. Dispositif selon la revendication 1 , dans lequel le 
connecteur presente une resistance a la traction su- 

5 perieure a celle de la charge de securite du cable 
(12). 

3. Dispositif selon la revendication 1 ou 2, dans lequel 
lesdits moyens de liberation component un mate- 
to riau fusible qui peut etre reutilise avec ledit connec- 



